Anterior crossbite is a commonly encountered problem that is traditionally managed with removable appliances. This paper demonstrates some of the advantages of using fixed appliances to correct these malocclusions. In this case, treatment was completed more rapidly than would have occurred with conventional techniques.
nterior crossbites are commonly encountered in the mixed dentition and are an indication for early orthodontic intervention. Although most general dental practitioners carry out only small amounts of orthodontic treatment, many will have received undergraduate training in the management of anterior crossbites and may be confident about tackling such malocclusions using removable appliances. It is important for practitioners to understand the limitations of removable appliances and to be aware of alternative treatment options.
AETIOLOGY
Crossbite is a discrepancy in the buccolingual relationship of the upper and lower teeth. Anterior crossbite of all four incisors is rare in patients who do not have a skeletal Class III jaw relationship; however, crossbite of one or two maxillary incisor teeth in patients with normal facial proportions is commonly seen where there is lack of space for the permanent incisors. The permanent tooth buds develop lingually to the deciduous predecessors; a shortage of space may force these teeth to remain palatal to the line of the arch and to erupt into crossbite. These teeth are sometimes lingually inclined and may be amenable to correction from the tipping forces that are provided by removable appliances. In other cases the incisor roots are also palatally displaced and removable appliance tipping forces will not produce full correction.
MANAGEMENT OF ANTERIOR CROSSBITE
It is useful to have guidelines as to which anterior crossbites are amenable to correction in the mixed dentition. Each case must be assessed on its merits and due consideration must be given to the presence or absence of a mandibular displacement on closing.
A crossbite should be corrected early when it is causing damage either to specific teeth within the dentition or to the occlusion itself. The aim is to move individual teeth away from a position in which toothwear or periodontal damage may be occurring or to prevent establishment of the permanent dentition in a position in which the mandible is displaced. There must be enough space available to correct the crossbite; in some cases it may be necessary to extract deciduous canines to provide sufficient space into which displaced incisor teeth can be moved. Due consideration must also be given to the position of the permanent canine and practitioners should be certain that no damage will occur to the unerupted canine as a result of movement of the displaced crown, and inevitably the displaced root, of lateral incisors.
A major factor determining the success of early crossbite correction is whether or not a positive overbite can be achieved. If a positive overbite can be established then the prognosis for maintaining the corrected crossbite is good: the result should be stable and no further retention should be required. If a positive overbite cannot be provided, a simple bonded retainer placed on the palatal surfaces of two upper incisors is normally sufficient to maintain the tooth in the corrected position until the occlusion becomes more established.
If the patient has either a central or lateral incisor in crossbite, but there is no mandibular displacement and no damage is occurring to the teeth as a result of the aberrant relationship, there is probably no immediate indication for treatment. If the child requires a course of definitive orthodontic treatment later, it is a simple matter to include correction of the displaced incisor as part of that comprehensive orthodontic treatment. This will have the advantage of reducing the overall amount of treatment required.
Removable Appliances
In the young child, instanding incisors are often corrected using a removable appliance. Popular designs are described in undergraduate texts 1 and often incorporate an acrylic baseplate retained by Adams' clasps posteriorly and ideally some anterior retention. The active component may be provided by a screw or one of several fingerspring designs such as the double helix (Zspring) or the T-spring. The appliance should be checked every 6-8 weeks and will ideally provide about 1 mm tooth movement per month. Posterior biteplanes are often used to facilitate crossbite correction but are considered unnecessary by some operators for pushing a single tooth over the bite, unless the overbite is particularly deep. 2 Although use of these appliances produces good results, success relies totally upon the patient wearing them. Often patients wear the appliances on a part-time basis and may lose or damage them. In consequence, treatment can drag on for months and may produce disappointing results. Table 1 outlines some of the problems frequently encountered when using orthodontic appliances.
A more efficient solution to the incisor behind the bite is to use a fixed appliance. Placement of the appliance will take a little longer than for a removable appliance but the result is more predictable.
CASE STUDY
Robert was referred at 8 years of age for orthodontic management of his upper left central incisor (|1), which had erupted into crossbite (Figure 1) .
A simple fixed appliance was bonded to the teeth using a round 0.16 nickeltitanium archwire (Figure 2 ). Glassionomer cement (Band-lok; Reliance Orthodontic Products, Itasca, IL, USA) was light cured to the ends of the archwire to reduce trauma to the soft tissues. Glass-ionomer cement was also applied to the occlusal surfaces of the posterior teeth to provide a degree of bite opening.
Correction of the crossbite was rapid. After just 10 days the tooth had moved into a normal relationship and the fixed appliance was removed. No retainers were considered necessary as the overbite prevented the risk of relapse (Figure 3) .
A year later, Robert was referred again as his upper left lateral incisor (|2) had now erupted into crossbite ( Figure 4) ; this was managed in a similar manner using a fixed appliance ( Figure 5 ). Again correction was rapidly achieved, taking only 2 weeks. The glass ionomer biteplanes were removed and a fixed retainer of passive twist flexwire and composite was, on this occasion, bonded to the teeth as it was felt that the overbite was not sufficiently deep to retain the result achieved ( Figure 6 ).
Robert's developing occlusion continued to be assessed to monitor retention and to assess the need for future orthodontic treatment.
DISCUSSION
This case demonstrates some of the advantages of using a fixed appliance to correct an anterior crossbite. The appliance was fitted in one appointment and required no laboratory facilities. A rectangular archwire was unnecessary, as there was no need to apply torque to the teeth.
In cases where there is a major discrepancy in the inclination of the upper incisors, it may be necessary to use a rectangular nickel-titanium wire, or even something more rigid such as a TMA wire to correct the inclinations of the incisor teeth. Although it is necessary for the patient to co-operate during placement, maintenance and removal of the fixed appliance, the amount of co-operation necessary during treatment is less than that required with a removable appliance. It is, of course, essential that the patient is able to maintain an adequate standard of oral hygiene, in view of the increased risks of decalcification and caries associated with fixed appliances.
In this case, correction was completed more rapidly than could have been achieved with a removable appliance.
Limitations of Removable Appliances
Practitioners should be aware of the limitations of using removable appliances for correcting crossbites. As Bodily moving teeth if space needs to be created for an instanding incisor. Torquing the incisor roots. If the incisor root is positioned palatally, simply tipping the tooth will procline the tooth excessively. This can result in poor aesthetics and poor gingival contour, and may increase the chance of relapse. Extruding the incisors. The overbite is important in retaining the corrected incisor(s). If there is little or no overbite, it may be advantageous to extrude the incisors to achieve sufficient overbite to improve long-term stability. Rotation of teeth. Single-point contact and the resultant tipping movements are much less effective at producing derotation of incisors than fixed appliances.
CONCLUSIONS
Most incisors in crossbite are managed with removable appliances. However, in view of the advantages outlined in this paper, following appropriate case assessment, practitioners may wish to consider using fixed appliances to manage some cases.
